The nicotinic antagonist methyllycaconitine has differential effects on nicotine self-administration and nicotine withdrawal in the rat.
Nicotinic acetylcholine receptor (nAChR) antagonists have been shown previously to decrease nicotine self-administration and precipitate elevations in brain reward thresholds and somatic signs of withdrawal in animals chronically exposed to nicotine. Both the positive-reinforcing effects of acute nicotine and the negative effects of nicotine withdrawal have been hypothesized to contribute to the development and maintenance of nicotine dependence. The aim of the present study was to use methyllycaconitine (MLA), an alpha 7 nAChR antagonist, to investigate the role of alpha 7 receptors in the reinforcing effects of nicotine and nicotine withdrawal. MLA was administered to animals allowed to self-administer nicotine intravenously, and also to animals that had been prepared with nicotine-containing osmotic mini-pumps and trained on a brain stimulation reward procedure. The results indicated that pretreatment with the highest doses of MLA used (3.9 and 7.8 mg/kg) significantly reduced nicotine self-administration at two doses of self-administered nicotine (0.03 and 0.06 mg/kg/infusion). Nevertheless, MLA administration, at all doses tested, had no effect on brain reward thresholds or the number of somatic signs of withdrawal observed in rats chronically exposed to either nicotine or saline. In conclusion, the alpha 7 nAChR subtype appears to play a significant role in the reinforcing effects of acute nicotine administered intravenously, but not in nicotine dependence, as reflected in the lack of precipitation of the nicotine withdrawal syndrome in nicotine-treated animals.